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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 



(i) APPLICANT: FlfcDES, J.C. 

ABRAHAM, J.D. 



(ii) TITLE OF INVENTION: HUMAN BASIC FIBROBLAST GROWTH 



(iv) CORRESPONDENCE ^DDRESS: 

(A) ADDRESSEE: MORRISON & FOERSTER 

(B) STREET: 7 55 PA^E MILL ROAD 

(C) CITY: Palo Alto\ 

(D) STATE: CA 

(E) COUNTRY: USA \ 

(F) ZIP : 94304-1018 \ 

(v) COMPUTER READABLE F&RM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: Windows 

(D) SOFTWARE: FastSEQ foV Windows Version 2.0b 

(vi) CURRENT APPLICATION DATA: 
• (A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: \ 

(vii) PRIOR APPLICATION DATA: \ 



FACTOR ANALOG 



(iii) NUMBER OF SEQUENCES: 69 



(A) APPLICATION NUMBER: 

(B) FILING DATE: 



\ 



(viii) ATTORNEY/AGENT INFORMATIONS 

(A) NAME: Lehnhardt, Susan K \ 

(B) REGISTRATION NUMBER: 33,943 \ 

(C) REFERENCE /DOCKET NUMBER: 21900-20089.10 




(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 650-813-5600 

(B) TELEFAX: 650-494-0792 

(C) TELEX: 706141 



(2) INFORMATION FOR SEQ ID NO:l: 




(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1969 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS^: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) N&ME/KEY: Coding Sequence 

(B) LOCATION: 970... 1434 
(D) OTtfER INFORMATION: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

AATTCATGCC TCTTTCTCTC CTTTTGTTGG TAGACGACTT CAGCCTCTGT CCTTTAATTT 60 

TAAAGTTTAT GCCCC^CTTG TACCCCTCGT CTTTTGGTGA TTTAGAGATT TTCAAAGCCT 120 

GCTCTGACAC AGACTCtTCC TTGGATTGCA ACTTCTCTAC TTTGGGGTGG AAACGGCTTC 18 0 

TCCGTTTTGA AACGCTAGCG GGGAAAAAAT GGGGGAGAAA GTTGAGTTTA AACTTTTAAA 24 0 

AGTTGAGTCA CGGCTGGTTG CGCACGAAAA GCCCCGCAGT GTGGAGAAAG CCTAAACGTG 300 

GTTTGGGTGG TGCGGGGGTT GGGCGGGGGT GACTTTTGGG GGATAAGGGG CGGTGGAGCC 360 

CAGGGAATGC CAAAGCC^TG CCGCGGCCTC CGACGCGCGC CCCCCGCCCC TCGCCTCTCC 4 20 

CCCGCCCCCG ACTGAGGOCG GGCTCCCCGC CGGACTGATG TCGCGCGCTT GCGTGTTGTG 4 80 

GCCGAAGCCG CCGAACTcAg AGGCCGGCCC CAGAAAACCC GAGCGAGTAG GGGGCGGCGC 54 0 

GCAGGAGGGA GGAGAACTGS GGGCGCGGGA GGCTGGTGGG TGTGGGGGGT 'GGAGATGTAG 600 

AAGATGTGAC GCCGCGGCCQ GGCGGGTGCC AGATTAGCGG ACGGCTGCCC GCGGTTGCAA 660 

CGGGATCCCG GGCGCTGCAG\ CTTGGGAGGC GGCTCTCCCC AGGCGGCGTC CGCGGAGACA 7 20 

CCCATCTGTG AACCCCAGGT \CCCGGGCCGC CGGCTCGCCG CGCACCAGGG GCCGGCGGAC 7 80 

AGAAGAGCGG CCGAGCGGCT ^GAGGCTGGG GGACCGCGGG CGCGGCCGCG CGCTGCCGGG 8 40 

CGGGAGGCTG GGGGGCCGGG G^CGGGGCCG TGCCCGGAGC GGGTCGGAGG CCGGGGCCGG 900 

GGCCGGGGGA CGGCGGCTCC C^GCGCGGCT CCAGCGGCTC GGGGATCCCG GCCGGGCCCC 960 

GCAGGGACC ATG GCA GCC G& AGC ATC ACC ACG CTG CCC GCC TTG CCC GAG 1011 
Met Ala Ala Gly, Ser He Thr Thr Leu Pro Ala Leu Pro Glu 
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GAT GGC GGC AGC GGC GCC TTC CCG CCC GGC CAC TTC AAG GAC CCC AAG 1059 
Asp Gly Gly Ser Gly Ala Phe\ Pro Pro Gly His Phe Lys Asp Pro Lys 
15 20 \ 25 30 

CGG CTG TAC TGC AAA AAC GGG 6gC TTC TTC CTG CGC ATC CAC CCC GAC 1107 
Arg Leu Tyr Cys Lys Asn Gly G\y Phe Phe Leu Arg He His Pro Asp 
35 \ 4 0 4 5 

GGC CGA GTT GAC GGG GTC CGG GAG\ AAG AGC GAC CCT CAC ATC AAG CTA 1155 
Gly Arg Val Asp Gly Val Arg Glu \Lys Ser Asp Pro His He Lys Leu 
50 $5 60 

CAA CTT CAA GCA GAA GAG AGA GGA G^T GTG TCT ATC AAA GGA GTG TGT 12 03 
Gin Leu Gin Ala Glu Glu Arg Gly VaU Val Ser He Lys Gly Val Cys 
65 70 \ 75 

GCT AAC CGT TAC CTG GCT ATG AAG GAA .GAT GGA AGA TTA CTG GCT TCT 1251 
Ala Asn Arg Tyr Leu Ala Met Lys Glu Rsp Gly Arg Leu Leu Ala Ser 
80 85 \ 90 

AAA TGT GTT ACG GAT GAG TGT TTC TTT TTT GAA CGA TTG GAA TCT AAT 12 99 
Lys Cys Val Thr Asp Glu Cys Phe Phe Ph$ Glu Arg Leu Glu Ser Asn 

95 100 \ 105 HO 

AAC TAC AAT ACT TAC CGG TCA AGG AAA TAC ACC AGT TGG TAT GTG GCA 134 7 
Asn Tyr Asn Thr Tyr" Arg Ser Arg Lys Tyr thr Ser Trp Tyr Val Ala 
115 120 125 
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TTG AAA CGA AcV GGG CAG TAT AAA CTT GGA TCC AAA ACA GGA CCT GGG 13 95 

Leu Lys Arg Thi Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly 
13<^ 135 140 

CAG AAA GCT ATA \CTT TTT CTT CCA ATG TCT GCT AAG AGC TGATTTTAAT GG 144 6 
Gin Lys Ala He teu Phe Leu Pro Met Ser Ala Lys Ser 
145 \ 150 155 

\ 

CCACATCTAA TCTCAT^TTCA CATGAAAGAA GAAGTATATT TTAGAAATTT GTTAATGAGA 1506 

GTAAAAGAAA ATAAATGTGT ATAGCTCAGT TTGGATAATT GGTCAAACAA TTTTTTATCC 15 66 

AGTAGTAAAA TATGTA^CCA TGCCCAGTAA AGAAAAATAA CAAAAGTTGT AAAATGTATA 162 6 

TTCTCCCTTT TATATTQCAT CTGCTGTTAC CCAGTGAAGC TTACCTAGAG CAATGATCTT 168 6 

TTTCACGCAT TTGCTTTATT CGAAAAGAGG CTTTTAAAAT GTGCATGTTT AGAAAACAAA 17 4 6 

ATTTCTTCAT GGAAATCkTA TACATTAGAA AATCACAGTC AGATGTTTAA TCAATCCAAA 180 6 

AATGTCCACT ATTTCTT^TG TCATTCGTTA GTCTACATGT TTCTAAACAT ATAAATGTGA 18 66 

ATTTAATCAA TTCCTTTCAT AGTTTTATAA TTCTCTGGCA GTTCCTTATG ATAGAGTTTA 192 6 

TAAAACAGTC CTGTGTAAAC TGCTGGAAGT TCTTCCGGAA TTC 1969 

(2} INFORMATION FOR SEQ ID NO: 2: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15fe amino acids 

(B) TYPE: amincV acid 

(C) STRANDEDNES3: single 

(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE : \protein 
(v) FRAGMENT TYPE: internal 

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

\ 

Met Ala Ala Gly Ser He Thr \rhr Leu Pro Ala Leu Pro Glu Asp Gly 

1 5 \ 10 15 

Gly Ser Gly Ala Phe Pro Pro GUy His Phe Lys Asp Pro Lys Arg Leu 

20 \ 2 5 30 

Tyr Cys Lys Asn Gly Gly Phe Ph\e Leu Arg He His Pro Asp Gly Arg 

35 40\ 45 

Val Asp Gly Val Arg Glu Lys Se\ Asp Pro His He Lys Leu Gin Leu 

50 55 \ 60 

^} Gin Ala Glu Glu Arg Gly Val Val \Ser He Lys Gly Val Cys Ala Asn 
/ 65 70 \ ^5 80 

-'' Arg Tyr Leu Ala Met Lys Glu Asp $ly Arg Leu Leu Ala Ser Lys Cys 

85 \ 90 95 

Val Thr Asp Glu Cys Phe Phe Phe g\m Arg Leu Glu Ser Asn Asn Tyr 

100 lis 110 

Asn Thr Tyr Arg Ser Arg Lys Tyr ThV Ser Trp Tyr Val Ala Leu Lys 

115 120 \ 125 

Arg Thr Gly Gin Tyr Lys Leu Gly Seit Lys Thr Gly Pro Gly Gin Lys 

130 135 \ 140 

Ala He Leu Phe Leu Pro Met Ser Ala \ Lys Ser 
145 150 \ 155 



(2} INFORMATION FOR SEQ ID *IO : 3 : 

\ 

(i) SEQUENCE CHARACTERISTICS : I 

(A) LENGTH: 638 base pairs \ 

(B) TYPE: nucleic acid 
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(C) VrRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 91... 555 
{ D) OTHER INFORMATION : 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



TGCATTTTGT GCCTTTGCTG GAAGAACCGA CTACAGGTTT GTTCAATTTC TTACAGTCTT 60 
GAAAGCGCCA CAAGCAQCAG CTGCTGAGCC ATG GCT GAA GGG GAA ATC ACC ACC 114 
\ Met Ala Glu Gly Glu He Thr Thr 

\ 1 5 

\ 

TTC ACA GCC CTG ACc\ GAG AAG TTT AAT CTG CCT CCA GGG AAT TAC AAG 162 
Phe Thr Ala Leu Thr \Glu Lys Phe Asn Leu Pro Pro Gly Asn Tyr Lys 
10 \ 15 20 

v 

AAG CCC AAA CTC CTC TJ^C TGT AGC AAC GGG GGC CAC TTC CTG AGG ATC 210 
Lys Pro Lys Leu Leu T^r Cys Ser Asn Gly Gly His Phe Leu Arg He 
25 30\ 35 40 

\ 

CTT CCG GAT GGC ACA GTG\ GAT GGG ACA AGG GAC AGG AGC GAC CAG CAC 258 
Leu Pro Asp Gly Thr Val \Asp Gly Thr Arg Asp Arg Ser Asp Gin His 
45 \ 50 55 

\ 

ATT CAG CTG CAG CTC AGT GCG GAA AGC GTG GGG GAG GTG TAT ATA AAG 306 
He Gin Leu Gin Leu Ser h\a Glu Ser Val Gly Glu Val Tyr He Lys 
60 \ 65 70 

\ 

AGT ACC GAG ACT GGC CAG TaA; TTG GCC ATG GAC ACC GAC GGG CTT TTA 354 
Ser Thr Glu Thr Gly Gin Tyr\ Leu Ala Met Asp Thr Asp Gly Leu Leu 

75 \80 35 



TAC GGC TCA CAG ACA CCA AAT GAG GAA TGT TTG TTC CTG GAA AGG CTG 4 02 

" ^ Tyr Gly Ser Gin Thr Pro Asn Olu Glu Cys Leu Phe Leu Glu Arg Leu 

/ 90 95 \ 100 

/ \ 

'' GAG GAG AAC CAT TAC AAC ACC TAX ATA TCC AAG AAG CAT GCA GAG AAG 4 50 

Glu Glu Asn His Tyr Asn Thr Tyr\ He Ser Lys Lys His Ala Glu Lys 
105 110 115 120 

AAT TGG TTT GTT GGC CTC AAG AAG ^A T GGG AGC TGC AAA CGC GGT CCT 498 
Asn Trp Phe Val Gly Leu Lys Lys A^n Gly Ser Cys Lys Arg Gly Pro 
125 \ 130 135 

CGG ACT CAC TAT GGC CAG AAA GCA ATCS- TTG TTT CTC CCC CTG CCA GTC 54 6 

Arg Thr His Tyr Gly Gin Lys Ala He" Leu Phe Leu Pro Leu Pro Val 
140 145 150 

TCT TCT GAT TAAAGAGATC TGTTCTGGGT GTTGACCACT CCAGAGAAGT TTCGAGGGG 604 
Ser Ser Asp 
155 
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TCCTCACCTG^GTTGACCCAA AAATGTTCCC TTGA 638 

(2) INFORMATION FOR SEQ ID NO : 4 : 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 155 amino acids 

(B) TfrPE: amino acid 

(C) S^RANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 



Met 


Ala 


Glu 


Gly Glu 


He 


Thr 


Thr 


Phe 


Thr 


Ala 


Leu 


Thr 


Glu 


Lys 


Phe 


1 








\5 










10 










15 




Asn 


Leu 


Pro 


Pro 


dly 


Asn 


Tyr 


Lys 


Lys 


Pro 


Lys 


Leu 


Leu 


Tyr 


Cys 


Ser 








20 










25 










30 






Asn 


Gly Gly 


His 


Phe 


Leu 


Arg 


He 


Leu 


Pro 


Asp 


Gly 


Thr 


Val Asp Gly 






35 










40 










45 








Thr 


Arg 


Asp 


Arg 


Sefi 


Asp 


Gin 


His 


He 


Gin 


Leu 


Gin 


Leu 


Ser 


Ala 


Glu 




50 










55 










60 










Ser 


Val 


Gly 


Glu 


Val 


^Tyr 


He 


Lys 


Ser 


Thr 


Glu 


Thr 


Gly 


Gin 


Tyr 


Leu 


65 








■70 










75 










80 


Ala 


Met 


Asp 


Thr 


Asp 


<?iy 


Leu 


Leu 


Tyr 


Gly 


Ser 


Gin 


Thr 


Pro 


Asn 


Glu 








85 










90 










95 




Glu 


Cys 


Leu 


Phe 


Leu 


Giu 


Arg 


Leu 


Glu 


Glu 


Asn 


His 


Tyr 


Asn 


Thr 


Tyr 






100 










105 










110 






He 


Ser 


Lys 


Lys 


His 


Ala 


Glu 


Lys 


Asn 


Trp 


Phe 


Val 


Gly 


Leu 


Lys 


Lys 






115 










120 










125 








Asn 


Gly 


Ser 


Cys 


Lys Arg ( Gly 


Pro 


Arg 


Thr 


His 


Tyr 


Gly 


Gin 


Lys 


Ala 




130 










135 










140 










He 


Leu 


Phe 


Leu 


Pro 


Leu 


Pro 


Val 


Ser 


Ser 


Asp 












145 










150 










155 













(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 ba$e pairs 

(B) TYPE: nucleic aVcid 

) (C) STRANDEDNESS : s\ngle 

(D) TOPOLOGY: linear- 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

i 

AGAATTCAAA TATTCTGAAA TGAGCTGTf G ACAATTAATC ATCGAACTAG TTAACTAGTA 60 
CGCAAGTTCA CGTAAAAAGG GTATCACA^A TGGTACCTGC AGA 103 

(2) INFORMATION FOR SE^ ID NO : 6 : 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 base paiis 

(B) TYPE: nucleic acid \ 

(C) STRANDEDNESS : single \ 

(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

TCTGCAGGTA CCATATGTGA TACCCTTTTT ACGTGAACTT GCGTACTAGT TAACTAGTTC 
GATGATTAAT TGTCAACAGC TCATTTCAGA ATATTTGAAT TCT 

I 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPB : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



/ 

/ 



{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GAAATACACC AGTTGg\ 

(2) INFORMATION FOR SEQ ID NO : 8 : 

\ 

(i) SEQUENCE \CHARACTERISTICS: 

(A) LENGTH :\ 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDE^NESS : single 

(D) TOPOLOGY*,: linear 



(xi) SEQUENCE INSCRIPTION: SEQ ID NO:S: 

\ 

ACTTGGATCC AAAACAG \ 



(2) INFORMATION FOR SEQ ID NO : 9 : 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 ibase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNES£ : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
TTTTACATGA AGCTTTATAT TTQAG 

(2) INFORMATION &OR SEQ ID NO: 10: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE : nucleic a'pid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: lineai 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
AGCTTCATAT GGQTGCTGGT TCTATCACTA CC 

(2) INFORMATION FOR SEQ ID NO: 11: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPfc: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11; 
CTGCCAGCTC TGCCAG^AGA CGGTGGTT 

(2) INFORMATION FOR SEQ ID NO: 12: 

4 / (i) SEQUENCE ^CHARACTERISTICS : 

(A) LENGTH :^ 2 8 base pairs 

(B) TYPE: nttcleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY^: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 

\ 

CTGGTGCCTT CCCACCAGGT^ CACTTCAA 

(2) INFORMATION FOR SEQ ID NO: 13: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 \ base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNEsfe : single 

(D) TOPOLOGY: linear 

\ 

\ 

\ 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 13 

t 

AGACCCAAAA CGTCTGTACT GCA^AAAAC 

(2) INFORMATION FOR SEQ ID NO: 14: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 basa pairs 

(B) TYPE: nucleic abid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 
GGTGGTTTCT TCCTGCGCA 



\ 
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(2) INFORMATION FOR SEQ ID NO: 15: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPES,: nucleic acid 

(C) STRA^DEDNESS: single 

(D) TOPOjLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 
TAGAACCAGC AGCCA r, ATGA 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: \nucleic acid 

) (C) STRAND^EDNESS : single 

/ (D) TOPOLOGY: linear 



{xi} SEQUENCER DESCRIPTION: SEQ ID NO: 16 

\ 

TCTTCTGGCA GAGCTGGCAb GGTAGTGA 

i 

(2) INFORMATION FOR SEQ ID NO: 17: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2^ base pairs 

(B) TYPE: nuclieic acid 

(C) STRANDEDNE^SS : single 

(D) TOPOLOGY: ^Linear 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 
ACCTGGTGGG AAGGCACCAG AACCACCG 

(2) INFORMATION^ FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 28 b<*se pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : \ single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 
AGTACAGACG TTTTGGGTCT TTGAAGTG 

(2) INFORMATION FOR SEQ ID NO:19: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pa^rs 

(B) TYPE: nucleic acid\ 

\ 
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(C) STRANDEDNESS: single 

(D) T0P0l\pGY: linear 

\ 

\ 
i 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
AGCTTGCGCA GGAAGAA^CC ACCGTTTTTG C 31 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE IpHARACTERISTICS: 

(A) LENGTH : i 135 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDE1DNESS : single 

(D) TOPOLOGY^: linear 

\ 

"i (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

/ AGCTTCATAT GGCTGCTGGT \ TC TAT C ACTA CCCTGCCAGC TCTGCCAGAA GACGGTGGTT 60 
CTGGTGCCTT CCCACCAGGT CACTTCAAAG ACCCAAAACG TCTGTACTGC AAAAACGGTG 120 
GTTTCTTCCT GCGCA \ 135 



(2) INFORMATION FOR SEQ ID NO: 21: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 135 (pase pairs 

(B) TYPE: nucleii; acid 

(C) STRANDEDNESS \ single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 21: 



AGCTTGCGCA GGAAGAAACC ACCGTTTTTG CAGTACAGAC GTTTTGGGTC TTTGAAGTGA 60 

CCTGGTGGGA AGGCACCAGA ACCA^CGTCT TCTGGCAGAG CTGGCAGGGT AGTGATAGAA 120 

CCAGCAGCCA TATGA \ 135 

(2) INFORMATION FO& SEQ ID NO:22: 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23 base $airs 

(B) TYPE: nucleic aci^d 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear ^ 

(xi) SEQUENCE DESCRIPTION,: SEQ ID NO: 22: 
ACGTCTGTAC TCCAAAAACG GTG \ 2 3 

(2) INFORMATION FOR SEQ: ID NO: 23: 

i 
\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 1 

(C) STRANDEDNESS: single 



i 
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(D) VoPOLOGY: linear 

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 23 

\ 

T AC AG AC GAG TCT^TCTTTT TTG 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPB: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 

\ 

CAAAGGAGTG TCTGCA^ACC GTT 

/ (2) INFORMATION FOR SEQ ID NO: 25: 

\ 

(i) SEQUENCE ' CHARACTERISTICS : 

(A) LENGTH :\ 23 base pairs 

(B) TYPE: nUcleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

i 

{xi} SEQUENCE INSCRIPTION: SEQ ID NO:25 
AGCTTCTAAA TCTGTTACAG* ACG 

(2) INFORMATION FOR SEQ ID NO: 26: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 \base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESfe: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26 
ACGTCTGTAC TCCAAAAACG GTG 

(2) INFORMATION $OR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 bas$ pairs 

(B) TYPE: nucleic a\cid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(xiV SEQUENCE DESCRIPTION: SEQ ID NO:27: 
TACAGACGAd TCTTTCTTTT TTG 

y 

(2,) INFORMATION FOR SEQ ID NO: 28: 



(i) S^C 



pQUENCE CHARACTERISTICS: 

(A) i LENGTH : 24 base pairs 

(B) iTYPE: nucleic acid 

(C) isTRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28; 

i 

GTCTGTACTG CT^AAACGGT GGTT 

\ 

(2) INFORMATION FOR SEQ ID NO: 29: 

/ (i) SEQUENCE CHARACTERISTICS: 
/ / (A) LENGTH: 23 base pairs 

(B) TYPE^: nucleic acid 
/ (C) STRAtiDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29 
TTTCTTCCTG CTCATCC^CC CCG 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ',23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDED^ESS : single 

(D) TOPOLOGY i linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30 

\ 
\ 

CATCCACCCC GCCGGCCGAG fGG 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23 bVse pairs 

(B) TYPE: nuclei^ acid 

(C) STRANDEDNESS :\ single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31 

\ 

CCCCGACGGC CTAGTGGACG GGG \ 
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(2) Information for seq id no:32: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYP^E: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 



ACCCCGACGG CGCACjTGGAC GGGG 



(2) INFORMATION FOR SEQ ID NO: 33: 

i 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE:; nucleic acid 

(C) STRANIDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 

CGGCCGGAGT GGCCGGGC^TC CGCG 

i 
i 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: £5 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY i linear 

i 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 
GAGTGGACGG GAAACGCGAG ,AAGAG 
/ (2) IN FORMAT ipN FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23ibase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESnS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35 
GGACGGGGTC CTCGAGAAGA GCG 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOCOLOGY: linear 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 

GGTCCGCGAG ATGAGCGACC CAC 

(2) INFORMATION FOR SEQ ID NO: 37; 

(i) SEQUENCE^ CHARACTERISTICS: 
{A) LENGTH^ 24 base pairs 

(B) TYPE: Aucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE INSCRIPTION: SEQ ID NO: 37 
GGTCCGCGAG ATAAGCGACc\ CACA 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHAlUcTERISTICS : 

(A) LENGTH: 23 pase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS^: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 
CGAGAAGAGC GCCCCACACA TCAi 

(2) INFORMATION F|OR SEQ ID NO: 39: 

1 

i 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 bas# pairs 
j (B) TYPE: nucleic icid 

/ (C) STRANDEDNESS: s|ingle 

(D) TOPOLOGY: linea'p 

I 

i 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39 
GAGCGACCCA AACATCAAAC TAC 

(2) INFORMATION FOR I SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pfcirs 

(B) TYPE: nucleic aciqi 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



84 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40 
AGAAGATGGA AC tW AC TAG CTTC 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 23 base pairs 

(B) TYPE1: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 
ATGTGTTACA GCAGAC^TGTT TCT 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE! CHARACTERISTICS: 

(A) LENGTHi 25 base pairs 

(B) TYPE: ftucleic acid 

(C) STRANDHDNESS: single 

(D) TOPOLOgV: linear 

(xi) SEQUENCE ^DESCRIPTION: SEQ ID NO: 42 
GTTACAGACG CCTGTTTCTT TTTTG 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2^ base pairs 

(B) TYPE: nucljeic acid 

(C) STRANDEDNEipS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 43 

t 

GTGTTACAGA CAGTTGTTTC T^TTT 

(2) INFORMATION FOR SEQ ID NO: 44: 

i 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 blase pairs 

(B) TYPE: nuclei^ acid 

(C) STRANDEDNESSt single 

(D) TOPOLOGY: linear 

i 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44 
GTTTCTTTTT TTCACGATTG GAG| 



# 
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(2) INFORMATION FOR SEQ ID NO:45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPJE: nucleic acid 

(C) STRkNDEDNESS : single 

(D) TOPOLOGY: linear 

\ 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 45 

i 

CTTTTTTGAA CTATT^GAGT CTA 

(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENcJp CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE : \ nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(xi) SEQUENC^ DESCRIPTION: SEQ ID NO: 46 

i 

TGAACGATTG GCATCTAASTA ACTA 

\ 

(2) INFORMATION FOR SEQ ID NO: 47: 

\ 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: £5 base pairs 

(B) TYPE: nu<tleic acid 

(C) STRANDED^ESS: single 

(D) TOPOLOGY :j linear 

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 47 

AGTCTAATAA CGCAAATACT StACCG 

i 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 ibase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESE: single 

(D) TOPOLOGY: linear 

i 
I 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 

CTAATAACTA CAGTACTTAC CGG 

(2) INFORMATION \ FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 24 ba^e pairs 
{ B ) TYPE: nucleic 'acid 
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(C) ^TRANDEDNESS: single 

(D) tOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49 
(2) INFORMATION FOR SEQ ID NO: 50: 



CAATACTTAC ACTTiCAAGGA AATA 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 23 base pairs 

(B) TYPEt nucleic acid 

(C) STRANDEDNESS: single' 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 

CAATACTTAC CTGTCAA^GA AAT 

S j (2) INFORMATION FOR SEQ ID NO:51: 

+/ ,1 /i / (i) SEQUENCE CHARACTERISTICS : 

! - (A) LENGTH: £5 base pairs 

I/. (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
/ (D) TOPOLOGY :\ linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51 
ACCGGTCAAG GTCTTACACC ^GTTG 

(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 b^se pairs 

(B) TYPE: nuclei^ acid 

(C) STRANDEDNESS :\ single 

(D) TOPOLOGY: linear 



{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 52 
GGTGGTTTCT TCCACCCCGA CGGC \ 

\ 

(2) INFORMATION FO^R SEQ ID NO: 53: 

i 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear \ 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53 

CCCGACGGCC G^GTCCGCGA GAAG 

\ 

(2) [INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TlfPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54 

CCACACATCA AACAAGCAGA AG AG 

\ 

(2) INFORMATION FOR SEQ ID NO: 55: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE? nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLiOGY: linear 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55 
GCAAACCGTT ACAAAGA^GA TGGA 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: \2 4 base pairs 

(B) TYPE: nu'cleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY \ linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56 
TGTTTCTTTT TTGAGTCTAA TAAC 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57 



GAGTCTAATA ACTACCGGTC AAGG 
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(2) Information for seq id no:58: 
(i) sequence characteristics: 

(A) LENGTH: 24 base pairs 

(B) TYP$: nucleic acid 

(C) STRANDEDNESS: single 
{ D ) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58 
AGGTCACTTC ATGGACdlCAA AACG 

(2} INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: £4 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: \ linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 59 

TCAAAGACCC AGCACGTCTG TACT 

(2) INFORMATION FOR SEQ ID NO:60: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 ba$e pairs 
{B} TYPE: nucleic 'acid 

(C) STRANDEDNESS: 'single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60 
AAGACCCAAA ATCTCTGTAC TGCA 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid , 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION :'. SEQ ID NO: 61 
GTCACTTCAA AAAGCCAAAA CGTCT 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS :., 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid i 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62 
CAATACTTAC CTGTGAAGGA AAT 

(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: 1 nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63 
GTCTGTACTG CTCAAACGGT GGTT 

(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64 
ATGTGGCACT GTCTCGAACT GGGCA 

(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65 
ATGTGGCACT GGAGCGAACT GGGCA 

(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



\ 
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(xi) Sequence description: seq id no:66 

GGCACTGAAA ACTACTGGGC AGT 

(2) INFORMATION FOR SEQ ID NO: 67: 

{i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

\ 
\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67 

\ 

CTGGGCAGTA TTCTCT^GGA TCCAA 

\ 

(2) INFORMATION FOR SEQ ID NO: 68: 

J (i) SEQUENCE CHARACTERISTICS: 

/ (A) LENGTH: 25 base pairs 

(B) TYPE: nudleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: \Linear 

\ 
\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68 
AACTTGGATC CTCTACAGGA CCi.GG 

(2) INFORMATION P"OR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 6 base\ pairs 

(B) TYPE: nucleic aqid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear \ 

\ 

(ii) MOLECULE TYPE: cDNA\ 

\ 

{xi} SEQUENCE DESCRI PTION^: SEQ ID NO: 69 



TTGGGTCTTT GAAGTGCATA TGTGGGAAGC^ CACCAG 



